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BRIDGES ON WEST VIRGINIA TURNPIKE 
Elmer K. Timby, ASCE 


Developments associated with the growth of the turnpike project 
from the start of initial feasibility studies to the accomplishment of 
financing had their influences on the design of bridges for the Turn- 
pike. Presentation of a paper on bridges for the West Virginia Turn- 
pike would not be complete without a brief reference to some of those 
early developments. 


The firm of Howard, Needles, Tammen & Bergendoff was engaged 
as General Consultants to the West Virginia Turnpike Commission in 
May, 1950 - slightly before the Korean War started. A program of 
governmental control of materials followed shortly thereafter. The 
period immediately following was also one of fluctuating uncertainty 
in the revenue bond market. These factors, plus the difficult terrain 
and the relatively light total traffic capacity requirements in West 
Virginia had a decided bearing on the chain of events leading to final 
bridge design. 


The first phase of the engineering investigations in connection with 
the proposed West Virginia Turnpike consisted of a reconnaissance of 
the proposed project for the purpose of determining whether or not 
the entire project or any portion of it merited further and more de- 
tailed study. This reconnaissance included careful study of available 
topographic maps, together with careful study of more recent but 
still out-dated aerial photographs, obtained from the U. S. Department 
of Agriculture. Available traffic data were reviewed. A general 
field reconnaissance was made. These first phase studies extended 
over an area of about one-quarter of the state, roughly on each side 
of a line from Wheeling via Charleston to the Virginia border in the 
vicinity of Princeton and Bluefield. 


At the end of this first phase, it was tentatively concluded that the 
greatest traffic need for a turnpike existed along a general route from 
Fairplain, about 30 miles north of Charleston, past Charleston and 
near Beckley to a point just east of Princeton. This total length, rep- 
resenting a turnpike route of approximately 118 miles, was the maxi- 
mum length which gave preliininary indications of feasibility. The 
southern end met a good highway and provided flexibility for a future 
connection with a possible turnpike in Virginia. At Charleston and to 
the north, this route made contact with several state highways ade- 
quate for collection and dispersal of traffic. 


The second phase of the engineering studies consisted of a more 
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detailed preliminary study of the 118-mile route arrived at as a re- 
sult of the Phase I studies. U.S.G.S. topographic maps were studied 
in greater detail to determine all possible alternate routes fitting the 
general location. Ground profiles were plotted along each alternate, 
cross slopes were scaled and a tentative roadway profile and prelim- 
inary estimate of quantities of earthwork and of structures were made 
for each alternate. Each alternate was also examined in the field. 


By the end of Phase Il, a rather specific location had been selected 
as the result of comparative analyses of cost, roadway rise and fall, 
indicated curvatures in the roadway and other physical factors. 


The third and final phase prior to financing consisted of final cost 
studies and final traffic and revenue studies performed in sufficient 
detail to support the sale of bonds. During this phase, it was decided 
by the investment bankers that the line must be shortened to 88 miles 
by eliminating the 30 miles north of Charleston and that bonds could 
not be sold unless the West Virginia Turnpike Commission had in 
hand definite commitments for the furnishing, fabrication and erection 
of the steel bridge superstructures at the time at which the bonds 
were offered to the public. This rather unusual requirement was sat- 
isfied in a manner which will be outlined later. 


Also during the initial part of Phase III and as the result of actual 
origin and destination counts and interviews with the majority of the 
operators of commercial trucks in the area, Coverdale & Colpitts, 
Traffic Engineers, arrived at total traffic volumes which did not need 


a four lane divided highway to provide ample capacity. This fact, 

plus the compelling reason that such volumes of traffic would not sup- 
port the cost of a four lane divided highway in this rugged, mountain- 
ous terrain, led to the adoption of a 24 ft. wide pavement, flanked by 
two 9 ft. paved shoulders, or a total improved width of 42 ft. as the 
normal cross section for the turnpike to be initially constructed, At 
the same time, where grades exceeded momentum grades for commer- 
cial vehicles, the cross section was altered to provide a 36 ft. paved 
width with a 9 ft. paved shoulder on the down-hill side and a 2 ft. 
paved shoulder on the up-hill side adjacent to the added 12 ft. lane, 
which is also carried over the crest a distance to allow trucks to re- 
gain speed. It is seen that this arrangement provided a total improved 
width of 47 ft. At those crests where the third lanes overlap, the to- 
tal improved width is 52 ft. 


These decisions having been made, the estimate of cost of con- 
struction for the initial turnpike was completed in detail. A stadia 
survey was run over the selected line. Adjustments in paper location 
were made as the survey progressed, to fit the actual ground condi- 
tions. This stadia survey and other accompanying work provided a 
ground profile with sufficient accuracy, measured cross slopes to 
assist in estimating earthwork, examined the ground to provide an 
initial soil survey and to determine drainage requirements, and 
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obtained preliminary clearances and other data for all bridge struc- 


tures. The remainder of this paper will deal only with the work as it 
related to bridges. 


The stadia survey was made during the winter when foliage was 
Sparse. The party averaged two to three miles per day when weather 
was clear and brush not heavy. Notes taken during a day were plot- 
ted that evening. This work was extended to include (1) laying a road- 
way profile grade, (2) estimating earthwork and (3) revision of the 
roadway profile to obtain economy of earthwork and structures plus 
improved geometric characteristics where possible. A highway en- 
gineer and an experienced bridge designer and estimator participated 
in this ‘‘office’’ work. The plan of the line was plotted carefully on 
photostatic enlargements (1000 feet to the inch) of the U.S.G.S. Topo- 
graphic Sheets and both the ground profile and the revised roadway 
profile were plotted. 


As soon as the foregoing had been accomplished, the bridge de- 
signer went to each of the 87 bridge sites with sketching board, note- 
book and pocket transit and made a bridge site survey. With this in- 
formation, plus roadway widths and design loadings as previously es- 
tablished, he prepared preliminary layouts and designs which included 
determination of sizes of principal members and estimates of struc- 
tural steel tonnages, weights of castings and other special features, 
weights of reinforcement, volume of concrete and volume of excava- 
tion for structures. For the larger bridges, the data obtained by the 
designer in the field were forwarded to the home office for develop- 
ment of preliminary design and preparation of estimates of quantities. 


Following completion of preliminary design calculations, the home 
office prepared preliminary drawings. These drawings included: typi- 
cal cross sections, typical details for shoes, expansion joints, hand 
rails, scuppers; framing plans and arrangement of spans; and tabu- 
lated quantities. Each individual structure was identified with these 
details and data by its number. 


Tentative specifications for fabrication and erection of steel super- 
structures were then prepared together with a route map at a scale of 
1 mile to the inch. This map identified the general location of each 
bridge by number, indicated whether it was a grade separation, stream 
crossing or for some other purpose, and whether it was an overpass 
or an underpass. Adjacent rail lines and access highways were also 
shown and identified to assist in studying erection. 


The foregoing preliminary drawings, tentative specifications and 
route map comprised the information on which the invited proposals 
submitted by contractors for fabrication and erection of steel were 
based. The proposals were on a unit price basis and contained nine 
different bid items. The breakdown of items was such that certain 
items could be assigned to one contractor and the remaining items to 
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another with the result that each individual fabricating contractor 
would have either all or a significant continuous length of each indi- 
vidual bridge. By selecting the low price for each item the result 

was that the steel to be fabricated was about equally divided between 
the Bethlehem Steel Co. and the American Bridge Co. (now the Amer- 
ican Bridge Division of the U. S, Steel Corporation). American Bridge 
submitted the only proposal for erection. 


The proposals for furnishing, fabricating and delivering were ac- 
cepted by parts as indicated above, and the proposal for erection was 
accepted. Acceptance by the West Virginia Turnpike Commission was 
prior to sale of bonds and was conditioned upon (1) receipt by the Com- 
mission of the proceeds of the sale of bonds and (2) the subsequent 
preparation and execution of definitive contracts containing mutually 
agreeable provisions. 


Also prior to the sale of bonds the Commission obtained from the 
Bureau of Public Roads, the claimant agency for allocation of steel 
to be used in highway construction, a letter which read in part as fol- 
lows: 


“In our judgment it will be possible by the time construction 
can possibly be initiated, to carry forward without undue delay’”’ 


and then went on to say that, within certain reasonable stipulations, 
the construction schedule would be approved when submitted. 


The acceptance of the proposals for furnishing, fabricating, deliv- 


ering and erecting steel plus the letter from the Bureau of Public 
Roads formed the basis for stating in the Prospectus which offered 
the bonds to the public: 


“Designs for all steel structures throughout the length of the 
Turnpike have been made in sufficient detail to determine major 
steel requirements, and firm proposals from the American Bridge 
Company and the Bethlehem Steel Company for the furnishing, 
fabrication, delivery and erection of this steel are now in the 
possession of the Turnpike Commission. The agreements 

with the two steel companies contain their standard escalator 
provisions. These proposals, in the amount of $9,523,000. 
reduce to a minimum the item of contingency so far as these 
structures are concerned. The federal authorities have given 
assurances of the availability of critical materials and approv- 
al of the quarterly construction schedules when submitted.”’ 


Bonds were sold on April 10, 1952 and the definitive contract docu- 
ments, containing more detailed specifications, for furnishing, fabri- 
cating, delivering and erecting all steel structures have since been 
executed. Final plans for each structure are now being supplied to 
the fabricators. 


There was another preliminary step prior to sale of bonds which 
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did verify the adequacy of the previously described preliminary esti- 
mates prior to sale of bonds, although it was not completed in time to 
enter into the negotiations with respect to steel. An early decision 
had been made to have 200-feet to the inch, 5-foot contour interval 
topographic maps prepared from aerial surveys. This decision was 
early enough to permit photography during winter months. Its princi- 
pal purpose was to cut several months from the construction schedule 
by substituting extensive office studies for necessarily slower and less 
thorough field surveys to finalize the line after sale of bonds. As 
these topographic maps became available, the previously selected ten- 
tative line was placed on them, ground and roadway profiles were 
plotted, cross-sections were plotted and quantities re-estimated for 
all critical and for certain typical lengths. The earlier work was 
verified and geometric characteristics were improved to a gratifying 
degree. 


These same aerial maps, with the tentative alignment added, and 
accompanied by such other quantity studies as had been made, formed 
the starting point for the final design of line, grade, grading and 
drainage, and paving by the Section Engineers. The 88-mile length of 
the Turnpike is divided into three sections for such purposes, with 
the following subdividision of work: 


Section Miles Firm 


1 South End to 20 Capitol Engineering Corporation 
2 20-50 Fay, Spofford & Thorndike 
3 50-88 Gannett, Fleming, Corddry &Carpenter 


All final design drawings for bridges will be made by the General Con- 
sultants, by whom the preliminary designs were made. The design of 
the one tunnel about one-half mile in length will be by Singstad & 
Baillie. Supervision of construction for the three larger bridges and 
for the tunnel will be by the General Consultants who will also prepare 
the designs for and supervise construction of all common features 
such as toll collection equipment, lighting, guard rail, fencing, pave- 
ment markings, delineators, signs and service and maintenance area 
layouts. All other construction will be supervised by Fay, Spofford & 
Thorndike in the southern 50 miles and by Gannett, Fleming, Corddry 
& Carpenter in the remaining length. 


Careful study of the aerial maps followed by extensive field surveys 
has proceeded rapidly to the point that 64 miles of alignment have now 
been finalized. Bridge surveys are keeping up with progress. At 
present 


5 Superstructures are either under contract or being adver- 
tised. 9 more have been designed. 10 Sets of final drawings 
for steel superstructures have been forwarded to the fabric- 
ators. 21 Design Data Drawings have been approved. 
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Approximately three final bridge designs are being processed each 
week, 


The term “Design Data Drawings’’ will be explained. It is a device 
used to convey to all concerned all information necessary for any one 


bridge. 


A plan view of the proposed bridge and all adjacent physical fea- 
tures is included, Borings are spotted and referenced. Skew and 
roadway width are dimensioned. Roads, railroads, streams and build- 
ings are identified. 


An elevation of the bridge is also shown on the design data drawing. 
Span lengths and vertical clearances are dimensioned and lateral 
clearances too, if these are not shown on the plan view. Between the 
plan view and the elevation view complete information is shown with 
respect to line and grade for turnpike centerline. Profiles for the 
highway or railway crossed are shown at an enlarged scale on a sep- 
arate view. 


Another view shows the cross-section of the bridge deck, including 
sidewalks as required and any special provisions for utilities. 


There is also included on each design data drawing a vicinity map 
to assist officials of the Road Commission and of a railroad, when 
concerned, in locating the bridge with respect to their own systems. 


Finally, each drawing contains a space for designating the loading, | 
for referencing the location to the topographic maps, for identity of 
location by mileage and for any other special information, such as 
references to pertinent correspondence or conferences. A space is 
provided for approving signature of each party concerned. 


These design data drawings are prepared in the Charleston Office 
of the General Consultants. When completed and approved copies are 
distributed to all persons whose approval was required, to the design 
office to govern the final design, and to the Section Engineer for use 
in designing adjacent grading and drainage. In this way, all work is 
correlated and everyone is informed in a complete and concise manner. 


Except for an appreciable number of modifications in detail re- 
quirements, Division III of the 1949 Standard Specifications for High- 
way Bridges, of the A.A.S.H.O., governs the design of the bridges. 
There are none which carry railroads. Loading is H20-S16 except for 
a few bridges carrying secondary roads. Widths between curbs are 
30 feet for a two-lane roadway, 36 feet for a three-lane roadway, 30 
feet on two of the three major bridges znd 32 feet on the third. Safety 
walks on each side are 18 inches on all except for the three major 
bridges and certain bridges over the Turnpike adjacent to populated 
areas. Sidewalks 3 feet wide are provided for these. 


Three-span bridges with small abutments are being used for all 
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small bridges to provide better visibility. Very few of these will be 
on piles. Either shale or sandstone is almost universally close to 
the surface and will form a large part of the embankments. In the 
vicinity of abutments, highly compacted embankments will be con- 
structed and then excavated for the spread footings. Rock is to be 
excluded from the embankments in those locations where piles are 
deemed necessary under abutments. 


The design of the bridges is proceeding in accordance with a pre- 
viously prepared general construction schedule. All other phases of 
the work are in an equally favorable position. A resistivity survey 
has been made by the General Consultants and borings are nearly 
complete. Bids on the first Grading, Drainage and Substructure con- 
tract were taken August 19, 1952. Ground was broken ten days later. 
Other contracts will follow rapidly. A good start on acquisition of 
right-of-way has been made. By early spring, construction operations 
will be in full swing throughout the length. Considerable pavement 
will be placed during 1953. The 88-mile Turnpike, 22 miles shorter 
than the present highway route, will be opened to traffic June 1, 1954. 


The work which has been done and the schedule which is now being 
kept and will be adhered to are all the result of the wisdom, under- 
standing and cooperative action of the various individuals and organ- 
izations charged with transforming this pioneer project from a dream 
into a reality. This paper would not be complete without mentioning 
the principals, although such an indication of participation can in no 
way convey due credit. The West Virginia Turnpike Commission is 
composed of: 

D. Holmes Morton, Chairman 
William G. Stathers, Vice-Chairman 
Edward J. Flaccus 

Hugh F. Hutchinson 

Harry Radcliffe 


Ray Cavendish, Executive Director 
Allen C. Kinnaman, Secretary-Treasurer 


Ray Cavendish, former State Road Commissioner, is Executive Direc- 
tor and is in charge of engineering matters. The preliminary expen- 
ses were jointly underwritten by Bear, Stearns & Company and Byrne 
& Phelps, Inc. The former managed the syndicate which marketed 

the $96,000,000 revenue bond issue. 


It is to be emphasized that the work already done and now sched- 
uled refers to only the first project of the West Virginia Turnpike 
System. This first project will break the back of the mountain bar- 
rier to traffic (there are no north-south railroads and the existing 
highways are both steep and tortuous) by providing a modern express- 
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way having maximum grade of 5% and sharpest curve of 59-30'. The 
present trust agreement provides for issuing additional bonds (1) to 
extend the first project southward to the Virginia line and (2) to dual- 
ize the Turnpike as soon as traffic volume justifies such additions. 


Other projects will follow this first unit of a north-south turnpike 
route just as surely as the east-west turnpike route has grown from 
the original section of the Pennsylvania Turnpike. The critical needs 
of citizens, industry and national defense will be served. 
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